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PIN CONNECTIONS

The port pins of the ATmega128 are connected to the pins of the keys without additional 
electronics. A series resistor of approx. 47 Ohm is recommended per switch. 

For the recognition of multiple keystrokes simultaneously, a diode from SW to CLK is required
per key. 

Further details can be found in the schematic of the switch matrix 0506_v1.1.pdf

FILE LIST 
key_functions.c Functions for sending single bytes to keys

key_functions.h Port definitions for controlling keys

Main.c Main program and initialization

0506_v1.1.pdf Schematic of 5x6 key matrix
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INITIALIZATION OF PORT PINS 
The functions are based on an 8x8 key matrix with one port each for CLK, DAT and SW. 
There are no plans to use these ports in any other way. 

The pins of CLK and DAT are configured as output, the pins of SW as input with pullup. In the 
idle state, all pins are switched to high level (1). 

FUNCTIONS FOR DATA TRANSMISSION 
When calling functions it is important to avoid calling multiple, simultaneous functions, for 
example by using interrupts.

Key Numbering 
The keys are numbered from 0 to 63 (8x8 matrix) according to their connection position. The 
key number 0 corresponds to the key which is connected to CLK_Pin 0 and DAT_Pin 0, key 1
to CLK_Pin 0 and DAT_Pin 1 and so on. 

sendByteToKey() 
Send 1 byte to key with “key number”

sendByteToAll() 
Send 1 byte to all keys

Detect Key Press
To detect a keystroke a CLK pin is switched to low. When the key is pressed the 
corresponding SW pin is pulled to low. This can be read via the SW pin register and further 
processed. 
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NOTICES

Copyright Notice
© 2019-2022 Copyright [E³] Engstler Elektronik Entwicklung GmbH. All rights 
reserved. 

[E³], The Third Evolution™ and Legacy Mode™ are trademarks of [E³]. The Keys 
to Intelligence™ is a trademark of I/O Universal Technologies, Inc. used with 
permission. All other trademarks are property of their respective owners.

No part of this publication may be copied, photocopied, reproduced, translated or 
reduced to any electronic medium or machine-readable form without the 
expressed written consent of [E³] Engstler Elektronik Entwicklung GmbH.

Technical Notice
This datasheet is intended for technically qualified personnel trained in the field of
electronics.

The knowledge of electronics and the technically correct implementation of the 
content of this datasheet are required for problem free installation, 
implementation and safe operation of the described product. Only qualified 
personnel have the required know-how to implement the specifications given in 
this data sheet.

For clarity, not all details regarding the product or its implementation, installation,
operation, or maintenance have been included. Should you require additional 
information or further assistance, please contact your local [E³] distributor or [E³]
Engstler Elektronik Entwicklung GmbH at techsupport@e3-keys.com. You may 
also visit our website at www.e3-keys.com.

Warranty Disclaimer
[E³] ENGSTLER ELEKTRONIK ENTWICKLUNG GMBH grants no warranty with 
respect to this data sheet, neither explicit nor implied, and it is not liable for 
direct or indirect damages. Some states do not grant the exclusion of incidental 
or consequential damages and, therefore, this statement may not be valid in such
cases.

This data sheet has been produced with all due care. However, since errors 
cannot be excluded, [E³] Engstler Elektronik Entwicklung GmbH does not grant 
any warranty or accept any legal responsibility or liability in any form for 
erroneous statements herein.
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CHANGE HISTORY
Version Date Comments
0.1 05/14/19 Initial draft document
1.0 06/15/22 Updated release document

[E³]  Engstler Elektronik Entwicklung GmbH
Industriering 7 ● 63868 Grosswallstadt ● Germany
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